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To all whom i may concern!

Re it known that we, ArTaUR E. Fowin
and Joseps P. CrowLsy, both citizens of the
Unpited States of America, residing af
Toledo, in the county of Lucas and State of
Ohio, have invented certain new and usefnl
Improvements in Apparatus for and Meth-
ods of Drawing Sheet Glass, of which the
following is a specification, reference being
nad therein to the accompanying drawings.

The invention relates to a method and ap-
paratus for drawing sheeb glass of that type,
in which the sheet is initiaily drawn from
a plastic mass, ifs opposite surfaces being
cooled by the proximity of suitable cooling
devices and the width being maintained by
the engagement of edge rollers with the
marginal portions of the sheet.  Two more
specific types of method have thus far been
devised, both belonging to the general type.
Tn the one the glass is first drawn vertically

from the mass and is then passed over a

bending roll into engagement with the draw-
ing table. In the other the glass is drawn
horizontally from a mass upon a slab comn-
tinuing in the same dirvection onto the draw-
ing table. :

The present invention, while relating gen-
involves fea-
tures of both types, as well as other features
which are distinctly
hereinafter set forth.

In the drawings:

. Figure 1 is a longitudinal section through
a portion of the apparatus; o

Figures 2 and 3 are diagrammatic views

gimilar to Figure 1, showing modified con-

structions; _ o .
Figure 4 1s a view similar to Figure 1,
showing still another modificatlon;

Figure 5 is & cross-section thereof; and
Figure 6 is & perspective view showing
the ¢ile construction.
The general type of method and appa-
ratus above referred to is a well-known state
of the art, and we shall t rerefore omit a full
‘llustration and description of the same,
referring only to such portions as are modi-

i
fied by our improved method and apparatus.
i

As shown in Figure 1, A is what is known
as the cooling tank, which contains & mass
of glass supplied from the melting and re-
fining tank (not shown). B is the working

novel, as more -fully

1986. Serial Mo. 395,305,

chamber, and C is the drawing chamber ar-
ranged in alignment with the tank A, being
separated _therefrom and from each other
by walls D and E. T is 2 heated chamber
at the front of the cooling chamber, which
is formed by a lip tile G with its down-
turned portion extending into proximity to
the surface of the glass. H is a slab below
the glass in the heated chamber ¥, which is
maintained at the required temperature by
a heated chamber I therebeneath. :

In the horizontal type of drawing above
referred to, the glass is drawn off from the
slab and after traveling over one or more
idler rollers and past the point of engage-
ment with the edge rollers, passes onto the
drawing table. Some difficulty has been ex-
perienced by the tendency of the glass to
chill on its under side at the point of leaving
the slab and in fact, in the difference in con-
ditions effecting the formation of the upper
and lower surfaces of the sheet. With our
improvement instead of drawing the glass
directly off from the slab, only the portion
which forms the top surface of the sheet is
drawn from the mass on the slab, while the
portion forming the lower surface of the
sheet is drawn from an auxiliary mass.
This establishes substantially uniform con-
ditions in the forming of both surfaces of
the sheet. :

In detail and as shown in Figure 1, J is
an extension of the slab H at & lower level,
forming a receptacle for the auxiliary mass
or pool of molten glass which flows thereinto
from off the higher level H. Above this re-
ceptacle is arranged a heated chamber I,
preferably formed by a lip tile L. Misa
cooler for the surface of the glass arranged
between the heated chamber ¥ and the
down-fowing portion of the glass, and Nissa
similar cooler arranged above the
the glass adjacent to the heating chamber F.
G is u cooled idler roll, over which the sheet
of glass is drawn, this voll being arranged
below the level of the glass on the slab H and
above the level of the glass on the slab J. T
are edge rolls engaging the marginal edges
of the sheet at opposite ends of the voll O.

VWith the construction as described, when
the glags from the supply pool in tank A Is

permitied to flow cutward over the slab H, 2 1

portion will flow downward over the vertical

surface of &

)
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ortion H’ of the slab between the portions
and J and will supply the glass for the
auxiliary mass or pool below the heated
chamber K. A fter the drawing of the sheet
is established, (by the use of a bait, as has
been the practice heretofore) a portion of
the glass forming this sheet will be drawn
from the top surface of the mass on the slab
H beneath the heated chamber F , while an-
other portion will be drawn from the top
surface of the auxiliary mass on the slab J
beneath the heated chamber K. The coolers
M and N will sufficiently chill the surface, so
that it can be drawn and the portion which
is turned from the lower level will be drawn
upward and about the cooled idler roll O,
thereby forming the lower surface of the

ished and maintained at such a temperature
that the glass will not adhere thereto, but
will be drawn off and over the carrier rolls
Q to the drawing table R,

With the modified construction shown in
Figure 2, the arrangement of the upper and
lower masses on the slabs H and J is sub-
stantially the same; but instead of placing
the roll O and the plane of the drawing table
below the level of the mass on the slab H,
they are arranged somewhat above the level
thereof. This will cause an upward drawing
of the glass, which forms both the upper and
lower surface of the sheet. In F igure 8 the
arrangement is the reverse, the roll O and
the plane of the drawing table being consid-
erably below the level of the glass on the slab
H, but above the level of the glass on the
slab J. Therefore, the glass forming the up-
per portion of the sheet will flow downward
glass forming the lower portion of
the sheet will be drawn upward.

To supply the necessary heat in the cham-
bers F and 'K, gas burners, or other heating
means, indicated at S and T, may be em-
ployed and burners U are provided for sup-
plying heat in the chamber I. There is also
arranged a burner V above the sheet after it
is passed beyond the roll O for suitably
softening the same.

To maintain the proper quantity of glass
at the lower level, s as to supply that drawn
in the formation of the sheet and to avoid
any over-fi
provided. One method of regulating the
amount is to adjust the roll O towards or
from the slab H, thereby altering the depth

of the down-flowing stream which supplies f
- the lower level.

Another method is shown in Figure 4, in
which the glass is supplied to the lower leve]

by streams which are separate from the por- f

tion from which the sheet is drawn. Thus as
shown in Fi

ifure 6, the tile W forming the
upper slab H, the lower slab J and the ver-
tical connectin portion H’ is provided with
side channels W*

Ow, any suitable means may be

separated from the portion f

1,435,058

of glass from which the sheet is drawn by the
intermediate walls W2 Thege channels W’
are of greater depth so as to permit of the
flowing of a larger stream of glass there-
through and the quantity is regulated by
ateng, which may be vertically adjusted.
gate X’ is also provided for closing the
central channel when the apparatus is. not
in use. With this construction the quantity
of glass which flows through the central
channel may be regulated so as to suppl
that is required for the upper portion og
sheet, but insufficient for
mass at the lower level.

the
maintaining the
The additional

.quantity may then be regulated by varying

the position of the gates X, which will in-
crease ‘or diminish the size of the streamg
flowing through the channels W,

It will be observed that in the construction
shown in Figure 4, the sheet is drawn later-
ally from o vertically extending mass and
that the effect 1s- substantially the same as
where the sheet is drawn vertically from a
horizontal mass, while at the same time it
avoids the necessity of changing the direc-
tion of drawing or the use of a bending roll.

What we claim as our invention is:

1. The method of forming sheet glass,
comprising the drawing of the opposite
face portions thereot: irom pools of molten
glass maintained at different levels. .

2, The method of forming sheet glass,
comprising the drawing of portions form.-
ing the opposite surfaces thereof from the:
surfaces of pools of molten glass main.-
tained at different levels, _

3. The method of forming sheet glass,
comprising the drawing of the portions for
forming the opposite surfaces thereof from
connected pools of molten glass arranged at
different Jevels. ‘
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4. The method of forming sheet glass, -

comprising the drawing of portions form.
ing the opposite surfaces thereof from pools
of molten glass arranged at different levels
with a flowing connection-between the upper
and lower. level. e

5. The. method of forming sheet

he : heet glass,
comprising the drawing of portiong

form-

.ng the opposite surfaces thereof from pools -

of molten glass arranged at. different levels
having a flowing connedtion therebetween,”
the portion forming the lower surface of the
sheet being derived from the surface of the
lower pool and drawn upward over the sur-
ace of the flowing connection.

6. The method of forming sheet glass,
comprising the drawing of portions forming
the opposite surfaces thereof from the sur-
ace portions of pools of molten glass ar-
ranged at different levels and connected by
a vertically extending portion.

7. The method of forming sheet glass,
comprising the drawing of the sheet laterally
rom a vertically extending mass of plastic
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glass, the vertically extending mass being

constantly renewed from both 1ts upper and
lower ends.

8. The method of forming sheet glass,
comprising the drawing of the sheet later-
ally from two pools of molten glass ar-
ranged at different levels.

9. The method of
comprising the drawing of the sheet later-
ally from a vertically extending mass of
plastic glass, which connects pools of molten
glass at two different levels, the glass form-
ing the lower surface portion of the sheet
being drawn from an upwardly moving sur-
face portion of said vertical mass, and ap-
plying glass to the pool at the lower level
in regulated quantities. S

10. In an apparatus for drawing sheet
glass, means for supporting a vertically ex-
tending mass of plastic glass, separate pools
of molten glass for feeding this mass at
both its- upper and lower ends, and means

for drawing the sheet laterally from the -

vertically extending mass.

11. An apparatus for drawing sheet glass
comprising means for flowing a stream of
plastic glass from an upper to a lower level,
and means for drawing the entire sheet later-
ally from an intermediate portion of said
flowing stream. ' : _

"12. In an spparstus for drawing sheet

forming sheet glass,

glass, two receptacles for plastic glass ar-
ranged at different levels, and connecting
means therebetween for a flowing stream of
glass, and means arranged above the level
of the lower receptacle for the lateral draw-
ing of a sheet from the connecting stream.

13. In an apparatus for drawing sheet
glass, two -heated receptacles for plastic
glass arranged at different levels with a
heated . slab therebetween,
stream of glass flows from one receptacle to
the other, and means arranged above the
Jevel of the lower receptacle for drawing
a sheet laterally from said stream. :

14. In an apparatus for drawin sheet
glass, two receptacles for plastic glass ar-
ranged at different levels and having a con-
necting slab therebetween, over which a
stream of glass flows from one receptacle to
the other, heating chambers above portions
of each of said receptacles, cooling means for
the surface of the glass beween said heating
chambers, .and means arranged above the

level of the lower receptacle for drawing a.

sheet, laterally from the stream between re-
ceptacles.

"In testimony whereof we affix our signa-
tures. ‘

ARTHUR E. FOWLE.
JOSEPH P. CROWLEY.
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